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ﺳﻤﻮم دﻓﻊ آﻓﺎت در ﮐﺸﺎورزی از ﻣﻬﻤﺘﺮﯾﻦ اﻻﯾﻨﺪه ﻫﺎی ﻣﺤﯿﻄﯽ ﻣﺤﺴﻮب ﻣﯽ ﺷﻮﻧﺪ  ﺳﺎﺑﻘﻪ :
( ﺑﯿﺸﺘﺮ ﻣﻮرد ﺗﻮﺟﻪ ﻣﯽ PCO( و ارﮔﺎﻧﻮﮐﻠﺮه )PPOارﮔﺎﻧﻮﻓﺴﻔﺮه )ﮐﻪ ازاﯾﻦ ﺑﯿﻦ ﺳﻤﻮم 
  ﺑﺎﺷﻨﺪ.
ﺗﺎ ۶ﺑﭽﻪ ﻫﺎی ﺑﯿﻦ  در PCO و PPO ﺑﯿﻮﻟﻮژﯾﮑﯽ اﺛﺮات ﺑﺮرﺳﯽ ﻣﻄﺎﻟﻌﻪ اﯾﻦ از ﻫﺪف :اﻫﺪاف
  .اﺳﺖ اﯾﺮان ﺷﺮﻗﯽ ﺟﻨﻮب رعاﻣﺰ ﺳﺎل ﮐﺸﺎورزان ۱۱
 ﺳﺎل ١١ ﺗﺎ٦ ﺑﯿﻦ ﮐﻮدک ۳۵و  ﮐﺸﺎورز ﮐﻮدک ۰۲۱در اﯾﻦ ﻣﻄﺎﻟﻌﻪ ﻣﻮرد، ﺷﺎﻫﺪی ، 	روش ﮐﺎر:
 -4,2ﺑﻪ ﻋﻨﻮان ﮔﺮوه ﮐﻨﺘﺮل اﻧﺘﺨﺎب ﺷﺪﻧﺪ، ﺳﻄﺢ ﺳﺮﻣﯽ ﺗﺮﮐﯿﺒﺎت ارﮔﺎﻧﻮﮐﻠﺮه )ﻏﯿﺮﮐﺸﺎورزان 
ﺑﺎ اﺳﺘﻔﺎده از ( HCH γ-HCH α-HCH β-EDD 4,4-TDD 4,4-EDD 4,2-TDD
( ADMﻋﻼوه ﺑﺮ اﯾﻦ، ﺳﻄﺢ ﺳﺮﻣﯽ ﻣﺎﻟﻮن دی آﻟﺪﺋﯿﺪ ) .ﮐﺮوﻣﺎﺗﻮﮔﺮاﻓﯽ ﮔﺎزی اﻧﺪازه ﮔﯿﺮی ﺷﺪ
( و ﻓﻌﺎﻟﯿﺖ آرﯾﻞ EhcAﻓﻌﺎﻟﯿﺖ اﺳﺘﯿﻞ ﮐﻮﻟﯿﻦ اﺳﺘﺮاز ) ،(CATﺎم آﻧﺘﯽ اﮐﺴﯿﺪاﻧﯽ )ﺗ، ﻇﺮﻓﯿﺖ 
ﻫﻤﭽﻨﯿﻦ ﺑﺎ .در ﻫﻤﻪ ﺷﺮﮐﺖ ﮐﻨﻨﺪﮔﺎن اﻧﺪازه ﮔﯿﺮی ﺷﺪ( NOP-۱) ۱- اﺳﺘﺮاز ﭘﺎراﮔﺴﻮﻧﺎز 
 NOP-۱و  EhcAﻧﺰﯾﻢ ﻫﺎی آاﺳﺘﻔﺎده از داﮐﯿﻨﮓ ﻣﻮﻟﮑﻮﻟﯽ ﺟﺎﯾﮕﺎه و ﻗﺪرت اﺗﺼﺎل ﺳﻤﻮم در 
  ﻣﺸﺨﺺ ﮔﺮدﯾﺪ.
 وEDD 4,4 وHCH β ﮐﻠﺮه ارﮔﺎﻧﻮداری در ﻣﯿﺰان ﺳﺮﻣﯽ ﺳﻤﻮم  اﺧﺘﻼف ﻣﻌﻨﯽ :ﻫﺎ ﻳﺎﻓﺘﻪ
 ﻋﻼوه .=P(/۳۰،/۳۰،/۱۰۰)در ﻣﻘﺎﯾﺴﻪ ﺑﺎ ﮔﺮوه ﮐﻨﺘﺮل ﻣﺸﺎﻫﺪه ﺷﺪﻣﻮرد در ﮔﺮوه  TDD 4,4
 CAT و NOP-۱ اﺳﺘﺮاز آرﯾﻞ ﻓﻌﺎﻟﯿﺖ و EhcA ﻓﻌﺎﻟﯿﺖ ، ﭘﺎراﻣﺘﺮﻫﺎ ﻫﻤﻪ ﺑﺮای ﺗﻘﺮﯾﺒﺎ اﯾﻦ ﺑﺮ
 ﮐﻪ ﺣﺎﻟﯽ در و ﺑﻮد ﺗﺮ ﭘﺎﯾﯿﻦ ﻧﺴﺒﺖ ﺑﻪ ﮔﺮوه ﮐﻨﺘﺮل ﻣﻌﻨﺎداری ﻃﻮر ﺑﻪ ﻧﻤﻮﻧﻪ ﻫﺎی ﻣﻮرد در
ﻣﯽ ﺑﺎﺷﺪ.ﻫﻤﭽﯿﻦ ﺑﺮﻃﺒﻖ ﻣﻄﺎﻟﻌﺎت داﮐﯿﻨﮓ ﻣﻮﻟﮑﻮﻟﯽ  ﮐﻨﺘﺮل ﮔﺮوه از ﺑﺎﻻﺗﺮ ADM ﺳﻄﺢ
ﺗﻤﺎﻣﯽ ﺳﻤﻮم ارﮔﺎﻧﻮﮐﻠﺮه ﺑﻪ ﺟﺎﯾﮕﺎه ﻓﻌﺎل آﻧﺰﯾﻢ ﻫﺎی ﭘﺎراﮐﺴﻮﻧﺎز و اﺳﺘﯿﻞ ﮐﻮﻟﯿﻦ اﺳﺘﺮاز 
  ﻬﺎ را ﻣﻬﺎر ﻣﯽ ﮐﻨﺪ.آﻧاﺗﺼﺎل ﻣﯽ ﯾﺎﺑﺪ و 
ﮐﻮدﮐﺎن ﮐﺸﺎورزان  -۱ ﻣﯽ ﺗﻮان ﻧﺘﯿﺠﻪ ﮔﺮﻓﺖ ﮐﻪ : ﺑﺮ اﺳﺎس ﯾﺎﻓﺘﻪ ﻫﺎی ﻣﻮﺟﻮد : :ﮔﯿﺮی ﻧﺘﻴﺠﻪ
از اﻧﺠﺎﺋﯿﮑﻪ  -۲ﻣﯽ ﺑﺎﺷﻨﺪ.   PPOو  PCOﺑﻪ ﻋﻨﻮان اﻓﺮاد اﺳﯿﺐ ﭘﺬﯾﺮدر ﻣﻌﺮض ﺳﻤﻮم 
ﺣﺪاﻗﻞ در ﺑﺨﺶ ﻫﺎی ﺟﻨﻮب ﺷﺮﻗﯽ ﺳﺎل ﺳﻦ داﺷﺘﻨﺪ  ۱۱ﺗﻤﺎﻣﯽ ﺷﺮﮐﺖ ﮐﻨﻨﺪﮔﺎن ﮐﻤﺘﺮ از 
ﻗﺮا ﻣﯽ ﮐﻪ ﺑﻪ ﻋﻨﻮان ﺳﻤﻮم ﻣﻤﻨﻮﻋﻪ ﻣﯽ ﺑﺎﺷﻨﺪ در ﺣﺎل ﺣﺎﺿﺮ ﻣﻮرد اﺳﺘﻔﺎده  PCOاﯾﺮان 
ﻣﻨﺠﺮ ﺑﻪ اﻓﺰاﯾﺶ   PPOو  PCOدر ﻣﻌﺮض ﻗﺮار ﮔﺮﻓﺘﻦ ﮐﻮدﮐﺎن ﺑﺎ ﺳﻤﻮم  - ۳ﮔﯿﺮﻧﺪ. 
 ﻣﺘﻌﺪد ﺑﯿﻤﺎری ﻫﺎی ﻓﺮاﯾﻨﺪﻫﺎی اﮐﺴﯿﺪاﺳﯿﻮن در ﺑﺪن ﮐﻮدﮐﺎن ﻣﺬﮐﻮر ﺷﺪه و زﻣﯿﻨﻪ را ﺑﺮای 
  ﻣﺴﺎﻋﺪ ﻣﯽ ﮐﻨﺪ.ﻧﺎﺷﯽ از اﺳﺘﺮس اﮐﺴﯿﺪاﺗﯿﻮ 
ﻦ اﺳﺘﺮاز ،داﮐﯿﻨﮓ ﺳﻤﻮم دﻓﻊ اﻓﺎت ، ارﮔﺎﻧﻮﻓﺴﻔﺮه ، ارﮔﺎﻧﻮﮐﻠﺮه ،ﮐﻮﻟﯿواژه ﻫﺎی ﮐﻠﯿﺪی: 
 ﻣﻮﻟﮑﻮﻟﯽ ،ﭘﺎراﮐﺴﻮﻧﺎز
 
 tcartsbA
 enirolhconagro dna )PPO( sedicitsep etahpsohponagrO :dnuorgkcaB
 desu ylediw era taht sedicitsep fo sepyt niam owt eht era )PCO( sedicitsep
 .ediwdlrow
 fo stceffe lacigoloib eht etaulave ot saw yduts siht fo esoprup ehT :evitcejbo
 .narI nretsaehtuos ni sremraf sraey 11 ot 6 dega nerdlihc ni PCO dna PPO
Method: in this case-control study, 120 farmer children were selected as 
case group and 53 non-farmer children aged 6 to 11 years as control 
group. Serum levels of organochlorine compounds (2,4-DDT-2,4 DDE-4,4 
DDT-4,4 DDE-β HCH-α HCH-γ HCH) were measured using gas 
chromatography. In addition, serum malondialdehyde (MDA) levels, total 
antioxidant capacity (TAC), acetylcholinesterase (AchE) activity, and 
arylesterase paraxonase-1 (PON-1) activity were measured in all 
participants. The use of molecular docking of the toxins binding site and 
binding strength in AchE and PON-1 enzymes was determined. 
Results: There was a significant difference in the serum levels of β-HCH, 
4.4 DDE and 4.4 DDT in the case group compared to the control group. In 
addition, for almost all parameters, AchE activity and aryl esterase-PON-1 
and TAC activity were significantly lower in the case group than in the 
control group, while MDA levels were higher than in the control group. 
Molecular docking of all organochlorine toxins binds to active site of 
paraoxonase and acetylcholinesterase and inhibits them. 
Conclusion: Based on the findings, it can be concluded that: 1- Farmers' 
children are exposed to OCP and OPP pesticides as vulnerable persons. 2- 
Since all participants were less than 11 years of age, at least in the 
southeastern parts of Iran, OCPs currently banned as pesticides are 
currently used. 3- Exposure of children to OCP and OPP pesticides results 
in increased oxidation processes in the body of these children, resulting in 
numerous diseases caused by oxidative stress. 
Keywords: Pesticides, Organophosphate, Organochlorine, Cholinesterase, 
Molecular docking, Paraoxonase 
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